A feature of regional development in New Zealand over the last two decades has been ongoing skill shortages reported by employers at the same time as unemployment has been relatively high. This paper addresses that issue with findings from a five-year trans-disciplinary research programme on education employment linkages for young people. The author's contribution to that programme focused on employer-led channels at the regional level, investigating how employment opportunities and requirements in a region are communicated to young people as they make education choices. This paper pays particular attention to the role of careers offices in post-school education institution, drawing on the skill eco-system metaphor introduced initially by David Finegold (1999) and developed more recently by the NSW Board of Vocational Education and Training in Australia in collaboration with a research team led by John Buchanan at the University of Sydney.
Introduction
One of the stylised facts reported by regional studies is that there is a wide variance in the distribution of "skills" across a country's geography. A recent study on cities, skills and regional change by Edward Glaeser et al. (2014) , for example, presented United States post-war data showing that "the older areas that were best placed to reinvent themselves had a heavy concentration of skills and disproportionate number of small firms, which may be a proxy for the level of entrepreneurial human capital" (p. 33). Using European data, Crespo Cuaresma et al. (2014) reported in the same journal that regions with a large share of workers with a higher education tend to grow faster. This stylised fact is leading to considerable research on how skills are developed at the national and subnational levels (see, for example, Buchanan et al, forthcoming) .
Against that wider background, concerns have been expressed about the experience of New Zealand young people in regional labour markets. An OECD report on jobs for youth, for example, found that "transitions from school to work are relatively smooth in New Zealand" but also identified three weaknesses that needed to be addressed (OECD, 2008, pp. 9-10) : (1) there is a hard-core of youth who are at high risk of poor labour market outcomes and social exclusion; (2) not enough young people pursue vocational studies despite excellent labour market prospects offered by many trade professions and at the same time, some tertiary institutions do not provide youth with the skills required in the labour market; and (3) current labour market policies do not easily reach young people who have disengaged from school at an early age and are not entitled to welfare support. In May 2011, the Prime Minister's Chief Science Advisor (Sir Peter Gluckman) released a substantial report on adolescence transitions. It recognised the difficulties faced by the current generation of youth and quoted OECD data to "suggest that young New Zealanders are at greater risk than those of virtually any other nation we would want to compare ourselves with" (Gluckman, 2011, p. 4) . Another report published two months later by the New Zealand Institute put economic problems at the centre of its analysis of youth disadvantage (Boven et al, 2011, pp. 2 
-3):
New Zealand 'allocates' a higher share of unemployment to its youth than any other OECD country. Forty-five per cent of New Zealand's total unemployed are youth. Youth aged 20 to 24 years have similar experiences to 20 to 24 year olds in other OECD countries so it is the 15 to 19 year olds here who are different.
Many OECD countries insulate their 15 to 19 year olds from unemployment by keeping them in education or training so they are not in the labour force. New Zealand does not; it has the lowest median age of leaving initial education among OECD countries. Far too many youth are leaving school early and not successfully transitioning to work.
At the same time as a sizeable portion of the youth population is experiencing difficulties in their transition years, New Zealand employers are reporting significant skill shortages. The Department of Labour (absorbed into the Ministry of Business, Innovation and Employment on 1 July 2012), for example, maintains a Long Term Skill Shortage List and an Immediate Skill Shortage List that are used as part of New Zealand's immigration policy. It is not easy to have an occupation included on these lists. The occupation must be highly skilled and the industry needs to demonstrate its commitment to training New Zealanders and to fully utilising the domestic labour market before looking overseas. For the Immediate Skills Shortage List, evidence must be confirmed of shortage in specific geographic regions; for the Long Term List, there must be an ongoing and sustained shortage, both globally and across all geographic regions in New Zealand. Despite these stringent requirements, there are large numbers of occupations on both lists. In September 2012, there were 101 occupations on the immediate list and 128 occupations on the long term list. Further, the lists include occupations for which qualifications are not particularly sophisticated; for example: arborist, assistant herd manager, automotive electrician, baker, chef, general electrician, jockey and uphoslster.
These observations suggest regional skills mismatches. 1 At the same time that sizeable numbers of young people are struggling to create good education and employment pathways for themselves, employers are reporting occupations with immediate or long term skills shortages. Such patterns are not unique to New Zealand, of course; the OECD (2011, 2012) has emphasised the importance of national skills strategies as key for boosting employment and economic growth, and for promoting social inclusion.
Against that background, the Education Employment Linkages research programme was a trans-disciplinary research programme funded from the New Zealand Public Good Science Fund from 1 July 2007 to 30 September 2012 (www.eel.org.nz). Its aim was to answer the question: How can formal support systems best help young New Zealanders make good education employment linkages to benefit themselves, their communities, and the national economy? This paper presents a partial answer to that question, drawing on a fuller report by Dalziel (2012) . It ends with a proposal for a New Zealand system of regional skill ecosystems that makes use of regionally embedded networks that include the careers education offices of secondary and tertiary education organisations as key nodes.
The paper is organised as follows. Section 1 provides an overview and synthesis of three important strands in the economics literature concerned with skills formation: the comparative advantage model of Roy (1951) ; the human capital model of Mincer (1958) , Shultz (1961) and Becker (1962 Becker ( , 1964 ; and the signalling model of Spence (1973) . Section 2 develops that synthesis to incorporate the standard economic model of an enterprise to create a model of a regional skill ecosystem of the type first discussed by Finegold (1999) and developed by Buchanan (2006) and others.
Section 3 considers the importance of networking activities in the contexts of regional development (drawing on Rutten and Boekema, 2012) and of careers education. It begins with careers education in New Zealand secondary schools (drawing on Vaughan and O'Neil, 2010) and then reports on a case study that explored networking activities for careers education in a tertiary education organisation. The study found that networks are important, conceptualising the work of a careers office in such an organisation as offering an integrated set of menus of services provided to employers, students and faculties.
Section 4 explains the proposal for a system of regional skill ecosystems anchored by Careers New Zealand (a government agency providing leadership and expertise across the careers sector) as the system's national spine. The paper ends with a brief conclusion.
A Synthesis Model of Education and Labour Market Skills
The section brings together three important contributions in the economics literature to modern understandings of skills. One of the earliest contributions came in an article by Roy (1951) offering "some thoughts on the distribution of earnings". The article was "intended to combat the view that the distribution of incomes is an arbitrary one that has developed by the process of historical accident" (idem, p. 135). Instead Roy adopted the theory of comparative advantage to cover the situation "in which individuals' comparative advantages in various activities differ widely" (idem, p. 145). He concluded (idem, p. 146):
It has been shown, granted the truth of the particular assumptions made, that the distribution of earnings depends on certain 'real' factors, i.e. the character of the distributions of various kinds of human skill and the state of technique existing in different occupations. The desires of the individuals in the community for various sorts of goods are naturally of great importance too, but they are only able to exert their influence within the framework determined by skill and technique.
Roy's model continues to inspire further research; see, for example, Heckman and Honoré (1990) . It points to a key purpose of the education system, going back at least to Rousseau (1762) , which is to help students discover more about their individual interests and abilities. This has led economists to develop sequential models in which students learn in early periods of education about their interests and abilities and this new knowledge then shapes education choices in later periods (see, for example, Altonji, 1993 , Weiler, 1994 , Keane and Wolpin, 1997 and 2000 , Eckstein and Wolpin, 1999 , and Arcidiacono, 2004 .
A second major contribution by economists was the development of human capital theory by Mincer (1958) , Shultz (1961) and Becker (1962 Becker ( , 1964 . The theory rests on recognition that a decision to spend time in education has strong similarities to an enterprise's decision to use savings to invest in physical capital. In particular, an individual in education foregoes current consumption in order to acquire 'human capital' that will increase their productivity in employment and so allow future earnings at a premium above the wages earned by uneducated workers. This model has generated a vast literature; Harmon et al. (2003) , Sianesi and Van Reenen (2003) and Tobias and Li (2004) provide recent surveys.
A third major contribution highlights the role of educational qualifications in signalling the student's ability to potential employers. This literature began with Spence's (1973) article on job market signalling; see reviews by Weiss (1995) and Riley (2001 pp. 459-463) . Spence made the point that this signalling role of completed qualifications can be sustained even if participation in education does not itself add anything to the student's endowed abilities. This is because high ability individuals find it less costly to engage in education for a number of reasons and so potential employers will recognise that an individual who has chosen to obtain a qualification must have high ability to justify that investment. This mechanism is stronger if education does indeed increase a person's human capital (Riley, 2001, p. 460) . The three models are brought together in Figure 1 , first developed in Dalziel (2010 and . It suggests that labour market skills require three elements to be matched: individual abilities; education investment; and employment opportunities. Roy's model supports the first matching arrow, connecting individual abilities and employment opportunities. The human capital model supports the bottom matching arrow, connecting individual abilities and education investment. The signalling model supports the third matching arrow in the figure, connecting education investment and employment opportunities through graduates using qualifications to display their disciplined abilities to potential employers.
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An important feature of the model in Figure 1 is that it captures the importance of human capital in skills formation, but also emphasises the matching of individual abilities with employment opportunities, as well as the signalling role of qualifications that links education investment to employment opportunities. Thus the model recognises that investment in human capital is not sufficient for creating marketable skills. This has been noted, for example, by Quintini (2011, pp. 45-46) :
Despite the significant role played by individual skill heterogeneity in explaining qualification mismatch and its repercussions on wages, policy intervention may be warranted to address a number of issues. These include, notably: the mis-investment in education implicit in large numbers of youth leaving school without the skills that employers require; the costs incurred by firms to sort candidates into jobs when qualifications provide bad signals for skills; and the difficulties faced by some specific groups such as job losers and immigrants.
The first two issues identified by Quintini are exactly the two consequences of using an impoverished model of labour market skills that does not include the links with employment opportunities. Quintini (2011, p. 46) continues that "policy interventions designed to reduce mismatches require the co-operation of the many different actors involved in generating jobs, imparting and acquiring skills and bringing jobs and workers together: employers, educators, individual workers, central and local governments, public employment services and the social partners". This idea has led some analysts to argue that a region's skill development system should be considered as an ecosystem (see, for example, Committee for Auckland, 2012, p. 17), as explained in the following section.
A Model of a Regional Skill Ecosystem
An early use of the 'skill ecosystem' phrase was by Finegold (1999) . Finegold researched "the dense concentrations of biomedical and computer hardware and software firms clustered in Northern and Southern California", which had become "self-sustaining high-skill ecosystems" (idem, p. 61). In proposing this label, Finegold was self-consciously moving away from former frameworks based on low-skill versus high-skill equilibria, explaining "both concepts [equilibria and ecosystems] highlight the interdependence of actors in a system, but in the study of ecosystems the focus is on continual evolution" (idem, p. 63).
In 2000, the New South Wales Board of Vocational Education and Training commissioned a multi-disciplinary team of researchers from the Australian Centre for Industrial Relations Research and Training at the University of Sydney and from the Research Centre for Vocational Education and Training at the University of Technology Sydney to undertake a project on linkages (present and future) between work and skills. The aim was to describe policy options for shaping those connections in the future. The project drew on Finegold's 'skill ecosystem' metaphor; Buchanan et al. (2001, p. 11) :
Understanding how both 'general trends' and 'diversity' cohere in practice is best achieved by using the notion of 'skill ecosystems' -ie clusters of high, intermediate and low level competencies in a particular region or industry shaped by interlocking networks of firms, markets and institutions.
Subsequently, two pilot programmes successfully tested the skill ecosystem idea, highlighting the way in which different groups of actors (individuals, educators, employers and policy advisors) must be motivated by mutually reinforcing advantages for a high skill ecosystem to flourish; see Buchanan (2006) , Windsor and Alcorso (2008) and Buchanan and Jakubauskas (2010, pp. 44-49) .
A model that captures these insights can be developed from the model in Figure 1 in two steps (see Dalziel, 2011a , and Miranda et al, 2011 . The first step considers the situation of employers and their motivation for utilising skilled employees. It is assumed that the motivation is to earn profits, which is achieved by matching market opportunities with investment in capital that is in turn matched by the employment of productive workers who can utilise the capital to take advantage of the market opportunity. This model is shown in Figure 2 . The second step is to combine the two models. At the heart of the employees' model in Figure  1 lies 'skills' defined in the sense of having labour market value. At the heart of the employers' model in Figure 2 lies 'profits' required for the enterprise to be financially sustainable. The two models are connected, however, since it is an employer's profits that give rise to employment opportunities and it is an employee's skills that define productive workers. Hence the two diagrams are elements of a more integrated model, obtained by rotating the diagram of Figure 1 and 'clicking' it into the diagram of Figure 2 to produce the synthesis model of a skill ecosystem in Figure 3 .
The model in Figure 3 has a number of attractive features, starting with the binary relationship between skills and profits at its core. The key to high productivity is the ability of enterprises to create profits through using skilled employees receiving a just return on their investment in gaining those skills. Another attractive feature highlights the importance of market A third attractive feature is that the model in Figure 3 illustrates the coordination problem within a skills ecosystem that is the focus of this paper. Employers make capital investment decisions separately from the education investment decisions of current and potential employees. This separation means employers can be constrained by skill gaps in the labour force while potential workers can waste time and financial resources by investing in education that is out-of-date or produces skills for which there is no employer demand. One of the major purposes of the policy environment within which the skills ecosystem sits is to address this coordination problem. 2 2 A referee perceptively emphasises the wider background of economic, social and technological changes that continuously buffet a region's industries and therefore skill requirements. This suggests the need to think about networking protocols to ensure a skills ecosystem remains adaptable to unknown and fast-moving skill requirements. The referee also suggests correctly that there may be several overlapping skills ecosystems in any particular region, depending on the region's industry structure and educational systems. The possibility of coordination failure has given rise to a group of professionals engaged in secondary schools and elsewhere to help youth consider their choices. Traditionally, these careers professionals have concentrated on providing career information, advice and guidance, but more recent developments have focused on the role of providing career education (see, for example, OECD, 2004 , Career Services, 2009 , and Ministry of Education, 2009 . Given the issues raised in the above citations from Buchanan (2006) , Quintini (2011) and OECD (2011), it has been argued that these professionals need to be strongly involved in networking activities, as discussed in the next section.
Networking Activities and Careers Education
Modern information and communications technology means that young people are able to access any amount of information about career opportunities and education options that they choose. This raises a crucial question for people acting in careers roles in educational organisations, as summarised by Vaughan and O'Neil (2010, p. 8 ):
… as Shirkey [2008] has shown in his work on the demise of professions based on scarcity models, traditionally the work of careers advisors tended to be organised around things that were scarce -labour market information, tertiary institution information and vocational testing -but these things are now readily available through public information websites, marketing material and online self-testing resources. If people have access to what was previously scarce and in the sole domain of the careers advisor, and schools take seriously the Ministry of Education's suggestion that "all teachers are career teachers" now, what should the designated careers advisor be doing?
Vaughan and O'Neil responded to that question with an exploration of the networks and networking activities of careers educators in schools. 3 Although networking is well recognised as important for careers practitioners (Watts, 1994; Career Services, 2009, p. 43; Cedefop, 2009 , Ministry of Education, 2009 , Vaughan and O'Neil's (2010) report was the first study internationally to specifically examine the practice of networking as a core task or competency of careers advisors. Their case studies found that careers educators in New Zealand secondary schools were organically involved in developing multiple and overlapping career education networks. These decentralised networks concentrated on local connections but some extended outside the school's region.
Vaughan and O'Neil strongly supported the development of these networks. They observed that "meeting the needs of young people today now involves establishing a far wider range of working relationships inside and outside of the school" (Vaughan and O'Neil, 2010, p. iii) . The activity of networking "allows a community of practice to be built across schools, education sectors, and community organisations (including employers and industry) on a regional and national basis" (ibid). Hence they made some specific recommendations (ibid):
We suggest that the selection and training of careers staff needs to take account of new network and community membership and to enhance individuals' capacity to engage in networking. We also suggest that networks and networking be recognised and valued as a professional activity. Networks can be further developed as communities of practice, perhaps with the assistance of a "professional spine" to give cohesion to what is a diffuse set of ideas, activities, and actors in a very dynamic environment.
The Vaughan and O'Neil (2010) study also resonates with current research on the potentially important role of networks in promoting regional economic development, which has been summarised in a recent special issue of Regional Studies introduced by Rutten and Boekema (2012) . These authors take as their historical starting point the idea of a 'knowledge economy', which initially led to suggestions that regional knowledge-based networks are loci for regional learning and innovation that strengthens regional competitiveness. Those suggestions are now thought to be too restrictive: "though learning may have a regional dimension, it is increasingly unrealistic to conceptualize learning as a regional phenomenon, because knowledge is distributed globally and innovative regions (and networks) are globally linked" (Rutten and Boekema, 2012, p. 986) .
Despite the importance of national and global linkages, learning networks may be regionally embedded, because proximity appears to make a difference to learning opportunities (including fostering social contexts that may or may not be supportive of openness, tolerance and socio-cultural diversity, although regions harbour multiple social contexts; idem, p. 988). Rutten and Boekema (2012, p. 989) observe:
Various social contexts, such as social and professional networks, are relevant for learning and learning benefits from individuals bridging multiple networks (Amin and Roberts, 2008) . As these networks may be embedded in firms, networks and places, their characteristics are relevant to explain learning.
Thus Vaughan and O'Neil's study and the international literature on regional development both point to networks that are multiple, overlapping, regionally embedded and extending beyond the local region. These insights provide important lessons for thinking about practical ways to support professional networks for careers professionals working in a local or regional context.
The networking concept is similarly relevant for careers education in tertiary education organisations. This possibility was explored in a case study by the author involving the Careers, Internships and Employment (CI&E) centre of the University of Canterbury in Christchurch, New Zealand. CI&E is a dedicated service with four professional staff, including a manager and two career consultants who are experienced and qualified members of the Career Development Association of New Zealand (CDANZ).
The research method adopted for studying the role of CI&E was the soft systems approach developed at Lancaster University in the United Kingdom (see Checkland and Poulter, 2006 , and the references in that book). The approach begins by defining the situation that the researcher wants to explore. The situation in this study was how a careers centre in a tertiary education institution carries out its mission to assist students, graduates, employers and the university's academic staff in career decision making and job searching.
In thinking about this situation, the soft systems methodology stresses that all people involved in the system should be presumed to be acting purposefully. Soft systems methodology seeks to understand this purposeful action and the way in which it creates systems that can be understood using relevant models. Consequently, the research partners prepared summaries of the presumed purposeful activities of employers, students and faculties, using the soft systems 'PQR' approach which adopts the following pattern: A stakeholder group does P by carrying out Q in order to contribute to R. Thus P, Q and R answer the questions: what does it do; how does it do it; and why does it do it? The three 'PQR' statements agreed by the research team were as follows.
Employers recruit the best people with the right skills to fill particular vacancies, by profiling the opportunities and rewards they offer and by interviewing a number of screened applicants, in order to contribute to their enterprise's commercial and other goals. Faculties produce successful graduates with efficient use of academic time, by providing students with well-designed learning opportunities and by awarding qualifications that are respected by stakeholders, in order to make their programmes more attractive to potential students. Students discover, discipline and display their capabilities and skills, by engaging in structured and unstructured learning activities and by building up a CV of formal qualifications and other achievements, in order to grow as a person and widen their range of possible life choices.
Consistent with the soft systems methodology, the interaction of these purposeful agents creates a system that CI&E can facilitate. Thus CI&E is team that also acts purposefully; hence it was possible to formulate a summary of their work using the same PQR formula as follows: CI&E proactively engages and works with students, faculties and employers achieving their career and employment-oriented goals, by using its professional and financial resources to design and deliver an integrated set of services that adds value to these three groups, in order to contribute to the overall mission of the University of Canterbury. This statement recognised that the networks of the careers educators among students, faculties and employers were an important asset, allowing CI&E to offer an integrated set of menus of services to these three groups of people.
Proposal for a New Zealand System of Regional Skill Ecosystems
The previous two sections have argued that regional networks are important for helping young people make good education employment linkages and for helping to reduce skill shortages reported by employers. New Zealand has a Crown entity responsible at the national level for "providing leadership and expertise across the careers sector, raising the quality of careers provision, developing careers resources, and providing services directly to the public to help them make smart decisions about work, education and training" (Careers New Zealand, 2011a, p. 2) . Careers New Zealand has a high reputation as a reliable source of career information, advice and guidance (see the external review by Watts, 2007) and so provides a strong national spine for the country's system of careers education.
The results of this study suggests that this national spine needs to be supplemented with regional ribs to be as effective as possible. Careers New Zealand already recognises the importance of regional networks; its Statement of Intent in 2012, for example, identified the need for "developing, implementing, co-ordinating and leading nationally and regionally based career networks and regional career strategies to improve the relevance, accessibility and ease of use of the career system to New Zealanders" (Careers New Zealand, 2012a, p. 9) . The further insight from this study is to treat regional skill development systems as ecosystems, with careers offices in New Zealand secondary and tertiary education organisations (or the tutor or tutors performing that role in a small private training establishment) regarded as key actors for three reasons:
i. They are professional people in their field with existing networks of support and familiar with the Careers New Zealand resources;
ii. They are already engaged with students and employers in their normal day-to-day activities of service provision; and iii. They are able to engage with educators within their organisation to help educators deliver good outcomes to their students.
Consistent with this approach, Careers New Zealand has developed Career Education Benchmarks for secondary schools and for tertiary education organisations. 4 These benchmarks provide a self-review tool for tertiary organisations to assess the quality of their career development programmes and services, but they also provide information to students about the quality they should be able to expect from their provider's programmes and services. Both sets of benchmarks place students at the centre of the organisation's career development programmes, expressed in the following statement (Careers New Zealand, 2011b, p. 3, and 2012b, p. 4 
):
Central to the design of the benchmarks is the concept of supporting all students to build their own career management competencies so that they can successfully self-manage their life, learning and work. The benchmarks support the shift from a career decision guidance approach to a more dynamic model of career development guidance which reflects the realities of life, learning and work today.
The tertiary benchmarks identify three dimensions that work together to ensure these student competencies are achieved:
• Employer and Industry Engagement;
• Student Engagement; and
• Organisation Engagement.
These three dimensions involve the same set of actors (students, employers and faculties) highlighted in the study of the University of Canterbury CI&E centre. These benchmarks, in the author's view, represent a welcome invitation for people offering careers services in tertiary education organisations to exercise leadership as key nodes in their regional skill ecosystem.
Conclusion
The OECD (2012, p. 3) describes skills as "the global currency of the 21st century". Young people at secondary school every week make education choices that over time are crafting who they are, are crafting who they can become, and are crafting where they can go. These choices include choices about what subjects to study, about how hard to study, about how to study both inside and outside the classroom, about how to integrate their study and their life experiences, and about how to display their mastery of the subjects studied. All of these choices made week after week and month after month will develop skills (or not) that will provide the global currency to open doors (or not) to different life pathways.
Skills in the local labour force are also critical for a region's economic development. Skill gaps can act as a constraint on the growth of enterprises or the attraction of new employers. As Finegold (1999) first recognised, some industries in some regions have evolved to sustain mutually reinforcing growth in supply of and demand for the high skills needed to generate major research breakthroughs, new forms of business services and flexible, high-technology start-ups.
This paper has considered the coordination problem in skills formation and utilisation from the perspective of the young person making investment decisions in their education (section 1) and from the perspective of employers motivated by profits through matching market opportunities with investment in capital matched with productive employees utilising that capital to take advantage of the market opportunities (section 2). This produced the model of a regional skill ecosystem in Figure 3 .
The remainder of the paper has used that skill ecosystem model to propose that regional skill development systems be treated as ecosystems, with careers offices in New Zealand secondary and tertiary education organisations regarded as key actors in those ecosystems. This proposal was derived from the literature on networking activities for career professionals in secondary schools and in tertiary education organisations (section 3). Section 4 finished by noting the important step taken in this direction in New Zealand by the recent development of Career Education Benchmarks for secondary schools and for tertiary education organisations.
The recent OECD strategic approach to skills policies begins its report with the following warning: "Without adequate investment in skills, people languish on the margins of society, technological progress does not translate into economic growth, and countries can no longer compete in an increasingly knowledge-based global society" (OECD, 2012, p. 10) . It is no exaggeration to say that helping its young people learn how to make great education choices is one of the most important investments that can be made in a region's future.
